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1 2 

METHOD AND APPARATUS FOR which is conlrolled by the ID pins. The power supply 

AUTOMATIC FREQUENCY AND VOLTAGE receives the ID pins and generates a voltage which is 

SELECTION FOR MICROPROCESSORS inputted into a regulator integrated circuit (IC) to be cont 

pared with a Vref value in ttie IC to control voltage to the 

FIELD OF THE INVENTION j microprocessor. The technique bus permits a processor 

n,e present invention relates to date prtKessing systems. «'l'^8 ^^'^^ ^"^^^^ *«= P^'«^ '° 

and mL particularly, to automaUcally selecting the fre- plugged .mo a computer syrton without dian^ng the powo 

quency andvoltage for miciopiocessors instaUed in com- fW'y card. However the technique suffe« from having a 

nuter terns limited Duinber of available voltages. Pnor knowledge of the 

^ ^ * 10 required voltages is also ncccssaiy to enable the selection of 

BACKGROUND OF THE INVENTION the specialized ID pins on the microprocessor. In addition. 

^ , ... users are required to know the switches and resistors values 

Technological advances id sihcon ledinology are dnving ^ ^^^^ ^ ^ , 

down die prices of miaoprocesscrs and support chips, thus ^ ^, . ^ . .., .... 

aUowing to obtain computa components that operate „ . ConsequcnUy. it would be desuaWe to provide a edi- 

fastei.(»nsume less power, and i«n more cconomicaUy year " mquc for automatically providrng frequency and voltage 

to year. Computer and electronic product developers of «=l<=clion for a nuaoprocessor plugged mto a computer 

personal computers have acconamodated the need for system. 

upgradabiUty, caused by constanUy accelerating technoiogi- SUMMARY OF THE INVENTION 

cal advances, by providing pluggable versions of the micro- ^ 

processors. In some implementations, the pluggable micro- This invention relates to a method and apparatus for 

Iff occssors arc placed in pin grid array (PGA) packages, that providing automatic frequency and voltage selection for 

arc easily removed and inserted into zcro-insertion-force microprocessors in a computer system. Microprocessor 

(ZIF) sockets. Most of the upgraded microprocessors run at identification (ID) bits are burned into a micropTX>cessor 

the same bus speeds and use the same core voltages as the during manufacture to specify the correct bus frequency and 

microprocessors they r^laced. However, a breed of micro- core voltage. A clock generator and voltage regulator receive 

processors have evolved which require different bus speeds and inteipret the ID bits to provide the correct frequency and 

and ccare voltages from the midoprocessors they replaced. voltage. In the preferred embodiment eight processor ID 

One prior art technique uses jumpers/switches to allow bits are provided for selecting a frequency and core voltage, 

one or two selectable frequencies or voltages for the clock generator receives three processor ID bits and 

upgraded microprocessors. However, the technique is cum- selects the frequency based on the ID signal. Likewise, the 

bersome when there is a need to reconfigure the switches or voltage regulator receives five voltage ID bits and generates 

jumpers to upgrade a micr<^>rocessor. due to the requirement a core voltage for the nucroprocessor. 

to remove the covers of the conqjutcr system, identify and 

change the jun^>crs/switches the new microproccsscr. In 35 BRIEF DES(3UFnON OF THE DRAWINGS 

addition, the limited number of swUdies/junqjcrs do not 1 and lA are iUustraUvc embodiments of a micro- 

aUow the optimum speed settings or core voltages for the process^ identification circuit of the present invention; 

upgraded microprocessor, thus prohibiting maximimi per- ^ . . , , , , . j . . , 

fomiance * r o r 2 is a pictorial of a clock generator module capable 

* . . . ... ^ . ^ of providing multiple clock frequencies based on an inputted 

Another pnor art techmque aUows multiple models of 40 micKwroccssor \ahxe; 

central processing units to be plugged into the same socket * . .* , , . . . 

using specialized circuiuy capable of identifying the model ™- ^ « a pictorial of a workstation/computer system 

of the central processing unit in the socket The technique invention may be practiced, 

discloses how several models of the Intel Coiporation's nFTAni^n np^riRTFnON OF THE 

central processors (i.e., 80486SX. 80486DX and 80487SX) 43 ^^^^^^iJ^DD^^mS 
are manufactured using different pinouts capable of dnving 

a signal to a 'lugb** or ^low^ voltage when plugged into the This invention provides a method and apparatus for 
sodcct The identifying circuits detect the "high** or "low" specifying tiie correct bus frequency and core voltage for a 
state of the signal and drives a dock selector having two microprocessor in a computer system. The technological 
different bus clocks which then supplies the appropriate 50 advances in miooiH'ocessor development and design require 
clock for the central processor. Hiis technique allows a user that microprocessors in personal computers be upgradable, 
to plug in an upgraded processor without the need to identify The upgraded miacprocessors operate at levels below their 
and adjust jumpers. However, the technique suffers from design pdnts when using a frequency or core voltage 
having a limiteid nunnber of available clock settings and different from their optimum design points. This invention . 
requires the available central processors be known when the 55 provides a solution to this problem in the fonn of micro- 
board containing the socket is manufactured. In addition, the processor identification (ID) bits created on the micropro- 
tedinique requires a complex pinout arrangement on the cesser chip during its manufacturing fn'ocess. The ID bits 
central processors to be determined b^ore manufacture for allow the microprocessor to specify the correct bus fre- 
enabling a *1iigh" or "low*" state when the processor is quency and core voltage required for optimum operation. A 
plugged into the socket Finally, the technique provides no 60 clock generator and variable voltage r^ulator provide the 
solution for changing multiple cere voltages when the necessary bus fr^uency and core voltage tnsed on the 
processors are plugged into the socket microprocessor's ID bits. The invention wHi be explained in 

In yet another technique, a variable power supply is further detail using FIGS. 1-3. 

provided that is capable of supplying output voltages fol- Referring now to FIG. 1. there Is shown a pictorial 

lowing a microf^ocessor upgrade. A microprocessor is pro- 65 representation of a computer system containing the micro- 

vided with one or more identification (ID) pins. The ID pins processor ID circuit of the invention. A microprocessor 100 

are supplied to a power supply card containing a switch contains control logic 130. instniction decoding logic 131. 
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and arithmetic processing logic 133 whidi requires a par- 
ticular core clock frequency 2^6 suRiIied by clock nuilti- 
piicr logic 132. Id addition, the drciiitty requires a core 
voltage 203 for optimum peif onnancc. In order to ensure the 
requisite frequency is received, microprocessor 100 pro- 
vides processor speed identification (Proc SID) 200 signals 
to a clock generator 101. The clock gpnerator 101 contains 
built-in circuitry to select a frequency based on the ftoc SID 
signals 200. The dock generator 101 drives a Processor Bus 
Qock 201 signal back to tiie clock multiplier logic 132 on 
the miaoproccssor 100 based on the Proc SID 200 signals. 
An oscillator 103 is connected to clock generator 101 
enabling the generation of the clock frequencies shown in 
TABLE A. 

TABLE A 
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CPU 


pa 

(MHZ) 


SEL2 


SELl 


SELO 


(MHZ) 
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0 


0 


50 


33.3 
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60 


33.3 
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66.6 


33.3 
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55 


33J 
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50 


25 
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60 


30 
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66.6 


33J 
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55 


27J 



voltage. The variable voltage regulator 102 receives the Proc 
VID signals 202 and generates a processor core voltage 203 
for miCTcprocesscr 100. In Ac prcfwred embodiment five 
Proc VID signals 202 are provided that allow the sclertion 
of one erf the core voltages shown in TABLE B. 

Referring to HG. 1. variable voltage regulator 102 is 
I^ded voltage 205 and Ground (Gnd) 204 by system 
power supply 140. The voltage regulator 102 accepts the 
voltage identification signals 202 and generates the desired 
core voltage 203 for microprocessor 100. In the preferred 
embodiment, variable voltage regulator 102 is a member of 
the MP60 series of modules available from SEMTECH 
Coiporation. The voltages generated by variable voltage 
regulator 102 are shown in TABLE B, 

Referring again to FIG. 1, a plurality of fuse connections 
110-125 arc shown on micrc^xrocessor 100. The presence or 
absence <rf the fuse allows a user to program a one or zero 
value for the ID signals to the clock generator 101 or 
variable voltage regulator 102. Each ID signal is constroctcd 
2Q using a parallel path arrangement (Le., Fuse 110 and Fuse 
111 affiles to the same signal) where one fuse is connected 
to a high value (Le., Rise 110 to VDD). and the other fuse 
to a low value (Le.. Fuse 111 to Gnd). Removal of the fuse 
connected to the high value (i.e. Fuse 110) allows the 
„ remaining fuse connected to the low value (Le., FUsc 111) to 
force a low value (i.e.. Gnd) on the ED signal. Conversely, 
removal of the fuse connected to the low vahie (i.e.. Fuse 
111) allows the remaining fuse connected to the high value 
(Le.. FUse 110) to force a high value (i.e., VDD) on the ID 
3Q signal. Therefore, the laesence <rf the fuses provides a 
manufacture with the ability to easily customize the micro- 
processor 100 after it is packaged and screened fw speed and 
voltage, so that a user can easily upgrade a con^Hiter system 
for optimum performance. 
35 Refetring now to FIG. lA, an alternative embodiment of 
the Invention is shown which reduces the number of micro- 
I^ocessor fuses. This embodiment uses fuses internal to fee 
microprocessor 100 only when they arc tied to ground. Weak 
pullup resistors to +3.3 volts are used external to the 
40 microprocessor 100 fot all of the other signals. 

Referring now to FIG. 3. there is shown a worfcstotion/ 
conqjutcr system 80 where the invention may be practiced. 
The workstation 80, contains a CPU/microprocessor 82. 
such as a PowerPC 604 available from the IBM Corporation, 
43 which contains the microprocessor identification circuit of 
this invention. The CPU 82 is connected to random access 
memoiy (RAM) 88. read only memory (ROM) 86, through 
a bus 84. The CPU 82, is capable of communicating with a 
plurality of Iiqwt/Output (UO) devices through I/O adulter 
50 90. Hard disk storage 95, provides permanent storage of 
data/infcffmation for use by the CPU 82. A floppy disk 
device 81, provides removable storage for computer pro- 
grams using floppy diskette 83. A display monitor 97, is 
provided to allow a user to observe the execution of data 
5j from the CPU 82. Data can also be inputted to the CPU 82, 
through keyboard 91, and microphone 93. Data displayed on 
monitor 97. can be manipulated using mouse 99. Output 
from programs operating on CPU 82, may be obtained over 
speaker 87. The workstation 80 may be connected to a 
60 network (not shown) through communications adapter 85. 
While the invention has been described with re!^>ect to a 
preferred embodiment diercof, it will be understood by those 
skilled in the art that various changes in detail may be made 
therein without departing from the s^nrit so^. and teach- 
Returning to HG. 1. microprocessor 100 also provides 65 ing of the invention. Accordingly, Ac herein dfadosed 
processor voltage identification (Proc VID) signals 202 to a invention is to be limited only as specified m tiie foUowmg 
variable voltage regulator 102 to obtain an optimum core claims. 



Referring now to FIG. 2. there is illustrated a more 
detailed pictorial of clock generator 101. The clock genera- 
tor 101 contains a built-in crystal osciUatcar circuit 300 
which generates a 143 18 MHZ reference clodc (REF) when 
tiie oscillator 103 is connected. In addition, a phase lock loop 
302 provides central processor unit (CPU) clocks (CPUl-4). 
A divide by two circuil 306 allows the central processor 
clocks (CPUl-4) to be provided as variable PCI bus clocks 
at one-half speed (Pai:7). The available frequency selec- 
tions for the dock generatOT 101 are shown in TABLE A In 
the preferred cmbodimeia, dock generator 101 is a CMOS 
part available from the IC WORKS Corporation as part 
number W49C65-03. 



TABLE B 
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What we daim is: 

1. A method of identifyuig and specifying a frequency and 
core voltage for a microprocessor in a coitputer system, 
con^sing the steps of: 

providing on-chip programmable processor identification 
bits for said microprocessor on an integrated chip 
containing said microprocessor in said computer sys- 
tem; 

detecting said on-chip programmable processor identifi- 
cation bits by a clock generator and generating a bus 
clock for said microprocessor in said computer system; 

detecting said on-chip programmable processor identifi- 
cation bits by a variable voltage regulator and gener- 
ating a core voltage fcH* said microprocessor in said 
con^uter system; and 

transmitting said bus clock and core voltage to said 
microprocessor for operating said microprocessor on 
said integrated chip in said computer system 

2. The method of daim 1 wherein said step of providing 
on-chip programmable processor identification bits further 
comprises: 

providing paralld fuse connections for eadi of said pro- 
grammable processor identification bits on said micro- 
processor on said integrated chip; and 

burning one of said paralld fuse connections to establish 
a value for said processor identification bits on said 
microprocessor. 

3. The method of daim 2 wherdn the step of providing 
paralld fuse connections further comprises: 

attaching said paralld fuse connections to a hi^ value 
and low value. 

4. The method ctf claim 3. wherein the hi^ value is 3.3 
vohs and the low value is ground. 



6 

5. An apparatus for identifying and specifying a frequency 
and core voltage for a particular imcroprocessor. coixq>ris- 
ing: 

means for jHOviding on-chip processcH' identification bits 
3 for said particular micrq>rocessor on an integrated chip 

containing said microprocessor in a programmable 

device on said particular microprocessor, 
means for detecting said on-chip processor identification 

bits by a dock generator and generating a bus clock for 

said particular microprocessor 
means for d^ecting said on-chip processor identification 

bits by a voltage regulator and generating a core 

voltage for said particular microprocessor; 
IS means for transmitting said bus dock and cere voltage to 

said particular microprocessor on said integrated chip 

for operation in a computer system. 

6. The apparatus of claim 5 wherein said means of 
fvoviding on-chip programmable processor identification 

20 bits further conqxrises: 

means for providing paralld fuse connections for each of 
saidprogranunable processor identification bits on said 
miaoprocessor on said integrated chip; and 
means for removing one of said paralld fuse connections 
^ to establish a value for said processor identification bits 
on said microprocessor. 

7. The apparatus of daim 6, wherein the means for 
providing paralld fuse connections further comprises: 

means f(x attaching said parallel fiise connections to a 
^ high value and low value. 

8. Hie apparatus of claim 7 wherein the high vduc is 3.3 
volts and the low value is ground. 



05/20/2004, EAST Version: 1.4.1 



